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 Abstract. The aim of this research was to determine the influence of physical effort on serum cortisol 
values at horses in relation with physic training level and competition experience. Having in view the two 
parameters and the equine sport types, the horses have been divided in four groups: 
- group I and III , horses with a mean physic-training and a reduced competition experience 
- group II and IV , horses with a very good physic training and competition experience 
The horses from the first and second groups competed in the cross phase of the complete riding test, and those 
from the third and fourth groups competed in the two-hand marathon test. 
The results obtained in this experiment showed that the serum cortisol values were significantly increased 
(P<0,001) after effort at horses from I and III groups compared to the values obtained at horses from II and IV 
groups. The serum cortisol had higher values at the horses involved in the marathon test compared to those 
involved in the cross test, anyhow of physic training level and competition experience. 
 
INTRODUCTION 
 
The use of horse in sport activities needs training and improvement of physic effort 
and psychic qualities, both contributing at the attainment of expected performances. The 
endocrine system has a decisive role in achievement of these desiderates, the effect being the 
increase of adaptation capacity at training and competition. 
It is well known the fact that the deficit of endogen corticosteroids worsen the glucose 
and lipids bioreserve due to the reduction of hepatic gluconeogenesis and of lypolisis, 
influencing negatively the skeleton muscle effort capacity. As in other species, also in horses, 
the cortisol is considered to be the most important glucocorticoide hormone, being involved 
generally in stress and particularly in the general syndrome of adaptation as mediator in the 
resistance stage (3). The physic effort imposed to horses in some equine competitions 
represents a stress situation which induces endocrine reply consisting in the increase of 
catecholamine blood concentration, ACTH, cortisol, glucagons, ADH, vasopressin, etc. (2). 
In this way, at least theoretically, the exceeded exercise and insufficient training would, 
increase the stress role of physic effort inducing persistent increases of serum cortisol. 
In the case of adequate physic training at required effort, the stress of sport horses during 
competition doesn’t influence significantly the homeostasis of vital biochemical processes. 
A fair possibility in the evaluation of physic training level at sport horses is VLa4. This 
parameter indicates the rate of which serum lactate attends 4mmol/l, representing the moment 
which shows the end of aerobe energy production (ATP) and the beginning of anaerobic lactic 
energetic metabolism. If this value is attended at a greater speed, the degree of physic training 
of the horse is superior. Some authors (8, 11) found that the increased level of blood lactate 
stimulates cortisol secretion.  
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So, theoretically, at horses less trained, serum cortisol level could be superior to that 
recorded at horses well trained.  
The purpose of this study was to check up if in the real competition conditions, the 
physic training level counted by VLa4 and the difficulty degree of muscle effort, induces 
significant variations of serum cortisol at sport horses. 
  
MATERIALS AND METHODS 
 
The researches have been made on 32 sport horses trained in complete riding test 
(three days events) and in two-handed marathon test. In order to obtain homogenous groups, 
the 16 complete riding horses were first of all submitted to a special test, to evaluate VLa4 in 
accordance with a standardized method (5, 9). After testing, these horses were divided in two 
groups: 
- Group I – consisted of 8 horses with reduced competition experience which recorded a 
VLa4 value between 400-450 m/min associated with a mean level of physic training. 
- Group II – consisted of 8 horses with a good competition experience which recorded VLa4 
values higher than 550 m/min, indicating superior physic training compared to those from 
group I.  
The horses from the two-hand marathon test were divided in two groups. In order to avoid 
their overburdening the horses have been tested supplementary, to evaluate VLa4 adjusted 
from trotter horses (1). 
- Group III – consisted of 8 horses with low competition results, having VLa4 between 300-
350 m/min. 
- Group IV – consisted of 8 horses with good and very good competition results, having VLa4 
at 400 m/min. 
The horses from I and II group were included in a cross test consisting in gallop on 
various sport grounds, on a distance of 4160 m with a speed of 520 m/min. The test included 
twenty eight jumps under fixed steeple and groove with water. The height of fixed steeples 
was 1,15 m, of oxers was 1,6 m and their width at the highest point was 1,5m.The grooves 
with water had a breadth of 2,8m.The duration for this test was eight minutes.  
At the clinical exam made before the test, all the horses had a perfect health condition 
without under any treatment. 
The horses from III and IV groups, were harnessed by two-hand and competed in the 
marathon test with a distance of 21540 m and divided in five phases as it follows: 
-Phase A - 7200 m length, free-walk, average speed 15 km/h  
-Phase B - 1170 m length, walk, average speed 7 km/h 
-Phase C - 4000 m length, long trot, average speed 17 km/h 
-Phase D - 1170 m length, walk, average speed 7 km/h 
-Phase E - 8000 m length, trot, average speed 15 km/h 
From the four groups of horses venous blood samples were taken, without 
anticoagulant, in four phases as it follows: at eight o’clock in the morning with one hour 
before the test, at 15 and 30 minutes immediately after arriving and at 24 hours post exercise. 
The blood samples were taken without any aggressive methods. The serum was immediately 
frozen and kept at -20°C until used. Serum cortisol was determined by ELISA method using 
commercial reagents from Milena Biotech Gmbh, Bad Manheim.  
 
 
RESULTS AND DISCUSSIONS 
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The values of the serum cortisol from the four groups of horses were represented 
statistically by the arithmetic mean  and the standard deviation. Analyzing these results, it is 
obvious that comparatively with the rest values, there are significant increases of serum 
cortisol in comparison with the results of other authors (2, 4, 5). At all four groups, the 
highest serum cortisol values were recorded at 15 minutes after the racing test, decreasing at 
30 minutes, and returning to ante-exercise values after 24 hours (graphics 1 and 2). 
It is noteforty that although in these conditions of stereotypic serum cortisol evolution, 
there are statistical differences in relation with the level of training and sportive discipline 
attended by horses. In this case, the statistical method by student T test ( table 2 ) shows that 
in the cross test as well as in the marathon test , the horses with a low level of physic exercise 
( group I and III ) recorded superior values of serum cortisol post exercise comparatively with 
those recorded at the well trained horses (group I and IV). 
 
Table 1. 
 Average serum cortisol levels (mg/ml) obtained at resting horses and at different moments after the 
test. 
Sampling 
 
 
Horse Group 
 
Resting horse 
 
End of race 
15 minutes 
after the 
racing test 
30 minutes 
after the 
racing test 
24 ours after 
the racing  
test 
I 52,63 ±19,27 161±24,07 179,75±11,29 160,75±25,65 48,5±16,15 
II 51±17,84 140,87±21,38 148±16,92 118,37±20,84 49,75±16,33 
III 51,62±13,38 189±21,03 240,25±15,7 236,38±8,07 56,75±8,18 
IV 59,12±11,47 163,25±15,64 203,25±19,94 170,88±13,42 65±11,6 
 
 
Table 2. 
The results of the “t” test in the four groups. 
Group Resting 
horse 
End of race 15 minutes after 
the racing test 
30 minutes after 
the racing test 
24 ours after the 
racing test 
I – II N.S. p< 0,05 p < 0,001 p < 0,01 N.S. 
III-IV N.S. p< 0,01 p < 0,001 p < 0,001 N.S. 
I – III N.S. p< 0,05 p < 0,001 p < 0,001 N.S. 
II-IV N.S. p< 0,05 p < 0,001 p < 0,001 p < 0,05 
 
 
To the differences of physic training levels between I-II groups and III-IV groups 
there is also added the clear difference in the competition experience of the horses from group 
II and IV. In spite the fact that it has been suggested that the increased values of serum lactate 
stimulates cortisol secretion (8,11) the results of our study suggest that not only the degree of 
physic training influences the serum cortisol values, but also the competition experience, fact 
shown by other authors too (10). In this way, we couldn’t state that the serum cortisol value 
during effort conditions can be used as an estimating method of physic training level at 
horses, as in the case of VLa4. The main reason is the association of physic stress with the 
absence of competition experience, also adding an insufficient training programme. The 
discrepancy between the effort intensity and its duration in the racing test and the fairly facts 
mentioned above, induce stress, fact also mentioned by other authors (4,7).The cortisol 
oversecretion effects on horses exposed to exceeded efforts are numerous, but the most 
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frequent alteration is the immunosuppressant response with the increase of respiratory 
infections risks (12).  
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Even if in this study, the constant increases of serum cortisol at horses may be 
considered as an adaptation to competition stress, it mustn’t be forgotten that glicogenolisis 
and lipolisis with the mobilization of energetic precursors (glucose, free fat acids) necessary 
during effort, are produced under the effect of cortisol and catecholamine. This fact is more 
significant in the case of marathon horses, in which the endurance effort has challenged more 
the aerobe metabolism way and the energetic precursors mobilization is ensured mostly by 
cortisol.  
This would explain the superior serum cortisol values found at the two groups of 
horses from the marathon test comparatively with the horses from the cross test (graphics 3 
and 4). Thus, the increase of serum cortisol during effort shouldn’t be considered as a 
response to the stresse induced by the competition, but as an efficient way to sustain the 
muscle effort by constant energetic precursors supplying from store forms. 
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CONCLUSIONS 
 
1. The serum cortisol values were significantly increased post exercise at all horses from the 
cross and marathon tests, comparatively with the values in resting horses. 
2. In both racing tests, the competition experience and the superior physic training level were 
identical with the most reduced serum cortisol values. 
3. The endurance effort from the marathon test consists in the increase of serum cortisol level 
to superior values comparatively with those recorded in the cross test, the physic training 
level and the competition experience being insignificant. 
4. The increase of serum cortisol during the equestrian races represents a physiological 
response at physic and psychic stress suffered by horses during the competition, which 
increases the biodisponibility of energetic precursors necessary to sustain the muscle effort. 
Fig. 1. 
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Graphic 1. The evolution of serum cortisol values at horses in the cross test, 
Graphic 2. The evolution of serum cortisol values at horses in the marathon test. 
Graphic 3. The comparatively evolution of serum cortisol values at horses with close levels of physic 
training but different sport disciplines  
Graphic 4. The comparatively evolution of serum cortisol values at horses with a close level of physic 
training but different sport disciplines.    
